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THE  ULTIMATE  RESULT  OF A  DOUBLE  NEPHREC- 
TOM¥  AND  THE  REPLANTATION  OF ONE 
KIDNEY.* 
BY  ALEXIS  CARREL, M.D. 
(From  the  Laboratories  o./  the  Rockefeller  Institute  /or  Medical  Research, 
New  York.) 
In  order  to  ascertain  whether  an  organ  extirpated  from  and  re- 
planted  in  the  same  animal  can  functionate  normally  for  a  long 
period,  I  kept  under  observation  for almost  two  and  a  half  years 
a dog which had undergone a double nephrectomy  and the replanta- 
tion of one kidney.  This  experiment has  already been mentioned. 1 
In this article,  I  shall describe  the ultimate  result achieved. 
Experiment.--A  medium-sized  young  bitch,  in  normal health. 
February  6,  19o8, lO:12 A. M.  Under ether  anesthesia,  transverse  laparotomy 
and  dissection  of  the  left  kidney.  The  surface  of  the  organ  is  lobulated.  At 
IO :58 A.  M.,  two  serres fines  are  applied  on  the  renal  vessels  at  some  distance 
from  the  kidney;  then  the  vessels  are  cut.  The  ureter  is  also  cut  at  about  six 
centimeters  from  the  pelvis,  and  the  kidney  with  its  peritoneal  covering  is 
extirpated and  washed with a  small quantity of Locke's solution  (at the tempera- 
ture  of  the  laboratory),  which  is  injected~  through  the  renal  artery.  The  organ 
is  deposited~  in  a  jar  of  Locke's  solution.  Then  the  central  ends  of  the  renal 
vessels  are  prepared  for  an.astomosis.  The  kidney  is  replaced  in  the  abdominal 
cavity and circular  suture  of the artery  and  of the vein is performed.  At  II :28 
A.  M., reestablishment  of the circulation and  suture of the  ureter.  The organ  is 
then fixed in its normal position by a  suture  of the peritoneum.  The abdomen is 
closed by four planes  of sutures. 
4:oo P.M.  Animal in excellent condition;  walks  and.  drinks. 
February  7,  19o8.  Animal appears  to be  in  normal  condition. 
February  19,  IO:OO A.M.  The  right  kidney  is  extirpated.  Its  surface  is 
lobulated.  Histological  examination  subsequently  showed  that  its  structure  was 
entirely normal. 
February  2o.  Animal has  urinated  abundantly.  No albumen. 
February  25.  Animal  appears  normal.  No  albumen  in  urine. 
March,  19o9.  In  excellent health.  Eleven pups  born. 
* Received for publication,  June  9,  1911. 
1 Carrel,  Arch. f.  klin.  Chir.,  19o9, lxxxviii, 372;  /our.  Exper.  Med.,  I9IO,  xii, 
146. 
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December, I9o9.  Animal again has three pups. 
May, IgIO.  Animal is in excellent condition. 
July,  I9xo.  The  animal suddenly presented symptoms of intestinal obstruc- 
tion and died.  Dr. Auer had the kindness to examine the animal and to perform 
the autopsy. He found an ileus of the small intestine, while the kidney and other 
organs appeared normal.  The kidney, with the vessels attached, and the adjacent 
parts  of the aorta and vena eava, were preserved in  formalin and examinecl in 
detail later. 
Anatomical  Examination.--The  kidney  is  covered  by  normal 
peritoneum.  Its surface is lobulated,  as it  was at  the  time  of the 
first operation.  Its position is normal  and  there  is  no evidence of 
the previous operation.  The aorta and vena cava are  normal,  and 
on their  right  side is  found the stump of the  ligated  vessels.  The 
artery and vein of the left kidney are  absolutely normal  in caliber, 
in length,  and  in position.  No evidence of the operation  is  found 
except  a  slight  hardening  of  the  connective  tissue  around  the 
artery.  The vessels are opened longitudinally.  The caliber of the 
artery  is normal  and  the  circular  scar  of the  anastomosis  is  easily 
seen.  The  caliber of  the  veins  is  also  normal.  The  scar  of  the 
circular  suture has completely disappeared.  The  ureter  and pelvis 
are normal.  The kidney does not present any evidence of sclerosis 
and  is  in  all  respects normal  as  far  as  the  microscopical  examina- 
tion  is concerned. 
To summarize,  a  dog,  after having  undergone  a  double nephrec- 
tomy and the replantation of one kidney lives in excellent health  for 
almost  two and  a  half  years.  She  dies of an  intercurrent  disease 
which is without relation to the operation.  The autopsy shows the 
kidney to be normal.  Hence the experiment  proves definitely that 
the extirpation of the kidney in the dog, ks perfusion with Locke's 
solution,  the  complete  interruption  of  its  circulation  for  fifty 
minutes,  and  the  suture  of  its  vessels  and  ureter do  not  interfere 
with its functions, even after a long period of time, and it indicates 
that  from a  purely surgical  standpoint,  the grafting  of organs  is a 
real  possibility. 